Identification and characterization of positive regulatory elements in the human glyceraldehyde 3-phosphate dehydrogenase gene promoter.
The gene for glyceraldehyde 3-phosphate dehydrogenase (GAPDH) is expressed at high levels in almost all tissues. However, the molecular mechanism which sustains high-level expression of this house-keeping enzyme is still unknown. Here we show that transcriptional activity is reduced by deletion of the nucleotides from -181 to -144 (relative to the transcriptional start site) in the promoter of human GAPDH gene, both in CHO (derived from Chinese hamster ovary) and HepG2 (derived from human hepatoma) cells. Gel retardation assays revealed that at least two nuclear factors, termed GAPBF1 and GAPBF2, bind to this region. Mutations in the GAPBF1 binding site (-178 to -169) or the GAPBF2 binding site (-168 to -163) reduced this promoter activity in vivo, showing that these two sites contribute to the activity of the GAPDH gene promoter. Since mutations in the region from -162 to -146 also reduced the promoter activity, this region seemed to function as an added cis-element, although we failed to find a factor that interacted specifically with this region in vitro. Accordingly, we propose that there are multiple cis-elements in the region from -181 to -144, each of which contributes to the promoter activity of GAPDH gene; the GAPBF1 binding site has the unique feature of having a stretch of repeated A nucleotides.